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(54) LOW REFLECTION GLASS ARTICLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single layer low reflection film which has low reflection coefficient, 
strong film strength with excellent abrasion resistance and moreover easy to remove the dirt, 
SOLUTION: The low reflection glass article formed on the glass substrate with the low reflection glass film 
composed of silica particles and binder is characterized in that the low reflection glass film contains the silica 
particles and the binder in a wt ratio of 60:40-95:5 respectively* and the low reflection glass film is formed by 
coating the glass substrate with coating liquid which is prepared by mixing the raw material particles composed 
of at least one of non-aggregation silica grains with average grain diameter of 40-1000 nm and chain 
aggregation silica particles with an average primary diameter of 10-100 nm, with a hydrolyzable metal 
compound, water and solvent, then hydrolyze the hydrolyzabie metal compound in the presence of the raw 
material particles, and thereafter heat treating is executed. 
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im#.mn ^yata^fc.ttf/wv^-fr&fcs 
*5i/>T. mefisiMittniB^ y t wi&'V > 

$r-*S»±T?6 0:40-95: SOSU^T-tn^n 
#*U * fCMEffl«*#iH*» ( 1 ) TOtttttf 4 0 
- l 0 0 0 n m©#Mfti"J tW*-:fc» 
itflO-lOOn m©«tt*Bi&' 'J *«tt*©«l>ft < 

whimsy (2) toak*Mwn»a* 

HftAW, (3) *5<fctf (4) $&*?@£U *L 10 

n/3*fH^6**»J;t>3B**n**a< fcfc iffl©& 
W©ftS©IKfctoT?2&*W#3l 1 fcta«©ffiEI«W'9X 20 

-£SST6 5 : 3 5~8 5 : 1 5 flO«*"e*n**ld 

^ttl. 0-1, 2©SI«*t:W*S*©tl:fc*'r* 

ss&si- 3 ©vvfti*» 1 3Bfcia«offisw^f9 xw 

iRlo 

*ttl. 0-1. 3©-%tt««WWl«**+*»*W » 
1 - 4 ©v^-f ttfr 1 3Sfc53H8©<5S*f*9X«li5» 
[S3#Si 6 3 XSSmim**. 4 0 ~ 5 0 Cf-n m©¥ 

«Mtta**-r*«iwi«wiif u jt»i»tt^©*fr 6a*» 
sos 1 ~5©v>-rn* N 1 fflfcsatt©«s»^5xi6fi. 
i?m#m 7 3 manHMt? « ioo~iooonm 

s^stas 1 - 5 ©v^f ftfr 1 ®tcl3K©f5MW^5^%i 

CSgsftK 8 ] i0i2B£*lMfr? ttlJian***' 'J 

C 1 ) 4 0 - 2 0 0 n m©g! 1 ©INK& V V 

AWti? 7 0-9 SM&%, te-fctf C2) 2 0 0 nm 
fciffi* 3 0 0 0 n mWTT*»oi8SBlB 1 © JMBK*' 'J * 
tWa? ©JP$8MI * 5 t'J>fc < i: fc 1 0 0 n m**^ 

«nffis*w-r*i(iz©#««fy*iwtt ; ? t 5-3 om 

S%fr&ft*glS:&S! 1 - 4©V»1*^ 1 JHfcsE$i©te£ 
l /tm©IE*»©*tes «e^*©BH©aMfc3 0~ 
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-SO 0nm©¥^S%*rr*i»3f^6teiaB©<&R 
Bt*f9X«lfl. 

ftftsqi 1 O 3 ttsB(B&ttJHIilH±tt* 6 1 0 ft 
fflXlOfi m©jE^JB©^tc«»^ 1 0-5 0 0 0 0 

[# l 0 0- 1 0 0 O nm©¥att***ta»**7 

[SSsfcK 1 1 3 1IW8ffiS*«J»»±«fr 6»T l 0 n 
mx 1 0 ^m©jE73fl5©4'fc, 4 0~lOO0nm©¥ 
JQiaSD n m*^T*«Mtt^* ,; f , ©W©*lIfftC5 ,000 ,00 
0/ D J - 10 ,000 ,000/ D s flBM/u^S f 2> 6 * 

CIS5R3S1 2 3 fflBttKttftfi* sg©^&^(aj©»fffi 

1 ©Wfftfr 1 J*telB«©«K*f #»X*i». 

ESIIIttiJI l 3 3 Mffi<SE*mii«±»* 5 

2 ^msf y xw&Tft s «»s^©^® i&wffi 
aw 5 o%WT-e**a5*W8Ss*©«R»^7x% 

ftoWSBf y *«»*© Wttli© 2-9 %©$J5T?, 

i 3©v , fnj!i>iafcfsiS©«E«^xws, 

[Sa^JS 1 5 3 WIBffiR»K* < 9 0 n mW± 3 5 0 n 

m jMT©¥^«**wr%aii*si- 1 4 ©vf n*^ x 

«tef548©fftJK^^5 XttA. 

CaflMt 1 6 3 WBff 9 0 n mK± 1 8 0 n 

m«T©¥$#»*>rfr.6§fcKlI 1-14 Okvfftfr 1 
«teiaJK©<fiS*f 7,!(fe^ 0 

[g^sli® l 7 3 tOEinlMaflitts Wi23— ^ -f 

cawts i s 3 mneffifiwistt a p m ass?Re±isss8 

A) fSOSLTS-S 0 n m©S5¥*§IiliS (Ra) * 

^■■r sbs*^ i-i8 ©v-rn^ 1 *ega<K©«K»* 

1 9 3 BflBe^XgWi^T'fc t) , 
mmt, J IS-Z8720 fc*B£*n*«*£©3fcA 

Jtt***ftV^illIfi»*"MlL/T 2 96WT©ttMK»* 
SWTSSS^l-8, 9, 11, 12, ^S^^l 4- 

i s©!/-^ n*> 1 3B>csaK©®JS*f^9xti B Q B , 

[&*J3i2 03 1583*9 xa«cttSWPi5 5, M§3«S 

w^xwfltta o%WT©'N'CX*%w , r«.^)Si 
- 1 9©v->f n*^ i sKffi«©ftsi*^x«>a. 
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6,9, 1 1 . I 2. fcJJlf 1 4—1 9©V?fft**l# 
fc|H*©«K»;tf*X*ft. 

R*h»9Xl«&tt, ffifE*"?Xil#©£fti!iS!iS&*i:$ 
-9 0%©^X^**Ti-5Si$JRifil-5, 7, 8, * 

*tf i o - 1 8 o^rnfr 1 Jwe«©«KftW*x* 

□ 

48WWl~8, 9, 11, 12, 1 4-1 9, 1« 

2 1 ©v»rn* i 9dceno<EKH^9x»jk 

[»!*92 43 jMneffiSM^9xtta«*«IUH«H f 
9XiSP B a r.T?^SSi|^l-6, 9, 11, 12, 14- 

1 9. fc£tf2 iou>-rn^us»csatt»flSE»*9x 

#9 Xsjg * ft (ittBjlftHbfcHffl * 9 **£T fc« $#^1 
-5, 7, 8, 10-18, JSitfaOeOVf^l^ 

icaBKottKitarjxfcfi. 20 

[fSJS&lU 6] 8 5%W±03feJ l £aa3a*«J*tfy-5*' 
5 -l' Z,a«JB*"5 XfflJj5**rf * 7 a- h #9 X«±K 
5/ y * ItttTft * If' W 6 fiSttRttta 

LfefltElt^Xfclffifcte^T, flOBffijKHHUtOG&' 
y£$iK*fcffiiH/^:x^-*SS£l;T s 6 5 :■ 3 5-9 

5 : 5©*K*rc*n*n**u *i,TiiflE/W>*r- 

t±, 1 - 1 O O n m©«WP, MI3i"J *t8SA?©&ffl 

e*«atvc*t>s *oTfl0ffi#9x**©£Jtt*Mia 

RSt^5X«Sfq, 

[ffi&9(2 7] (1) TOttBsSM O-l OOO nm© 

y #«*4?ft 10-100 

n mOMftg&f 'J **»»?©'>& < t fe -#©«»* 

(2) 6P7k»W?Erfll*^S{b*%, 

(3) *, feitf 

lB&«fl:^tt&HBMb*te*i»L.T, ffifitfcT*6 o : 
40-95: 5 ©w&-r*ft*n*frr » 

(If LTSWBSttfca— t 1 >^«*fflgB#9X4Stt±fc: 
*MU ftm-#-«t:t*«Wli:f**«^xfliia*« 

[gfldfcS 2 a 3 ttianzk^Jimtt***^**!*^^ 
^7rt/:a*VK**trt&#gi2 7f5*©«?S:tf9;*%l 



«20 0 1-2 7 86 3 7 



?*l CMMfcftftg) l 0 OSfiSP, ttffiflWMMfi* 
1 S O-l 9 0 Offigfft, hOpSM^ 0 — 2 0 0®S 

as, ffifEzk 50-1000 oas§i5, M§ste& 1 o o 
0-500 00 qsssb, o»me«mtsM«9i 

2 7 *fctt2 8S2tt0*W#9Xfcfi*«af *#i!fe, 

[ooo n 

«s«*9x«h, *iwMi*B;B*f9x*, jwj*** 

XffiAtt K©«JBM*9X»ftKIW* fe©-?**. 
[0 0 0 2] 

Htt*©ttffi] jff9XS#©™i5K»*©««tel*, 

#9 x«*±te»*(* *r * c t \c <t a ttSMflbWfi < 

JU&ftTV*. ^9X«±C2«W±Ofll*WBL--i:, 
tt, WISW4-3 5 7 1 3 4*3Sitttett, &V3 

*9xit*o*a< fcfcM-«*if t^xawfrs* i 

Jig4iLTJR*f**l»nl-l. 8-1. 9W=>K£# 

700-90 o*>y wn"c*a»ias**Hb, 

7*RlJBI1UltJ:lC. S^JBfcLTSiffWn 2= 1. 
4— 1 . 5 TttOfllfftf 1 1 0 0 — 1 30 0W7Av*-h 
T»36S»«B**«««b-caO, 2£tegafEliM©g 
EISfc&TAa'ffttfs o&~7 ofioffflTA.itf'f SJHBf 

*4. 5-6. 5%im*il'!t>Xm%Cb% : ®®lttZ> 

2«WB«owiii««w«w#9x«'w»*nTv^«. 

*fc,' WHa¥4-3 5 7 1 3 5^f8fc:«3«0la'>&& 

* l ft #9 xtmmz n-cv > s . 

[0 0 0 33 -77, *9X±tlB088«a^T, S*f 
RMflNMBS-l 9 3 1 

o i #9x#©f£fflJ:£, SiOiOiRitt^* 

SSiJDbftSi(0R)4 (RttT;p*;v») 
*tt4^!HUiL., **9X^iSJ:fcSi(fe««l?atfi:n 
**6S-r * S 102 *K$ (M S-^T % « RttM^M^M^ 
Stilus. 

•[0 6 0 43 WMWe 2-1 7 0 4 4»i>«ttt, 5- 
1-0 On 100388*^* so-f^l/^y^lCT-h^x 

[0O0 53 *ft, l-2 9 2 5 6 8«4>*to 

% l O J/y**^-r§, 1 1 0-2 5 0 nm©J5*«{S 

So 

[0 0 0 63 cn&©l«««IHIft*«te**«HW(l 
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±©B*fr&**ttaB*;tf9 tt ±BT«. *feS"; *Btt?ro±**tf f 'J *BB*i: 

BfcTJ:$fcBB*B«te«B'*'*ifcB* t *9< ©j'5£*©±IS* , B«>&lW' , *©'e> f yfcBffi*© 
-r-t- v^ta)&as2|Hl«±&igfcfc.&c2:fr&, aa=i 10 »fftf>.b*B*f*i:, BS*y©BmB*<*l;tifMfc;*:* < 

EBB©ABft«#tt#»< **©"?' S23tU7£A*tfc KftO, e*kLrWOflHf**»»<**. *7£, j>"J 

SWt?liM*ii*25fLt 1 fi<%v\ c ©£*««» fctS&^H (-Btt«) JgsS«n*BS 

m<oi&^ 1 atc£BfiKMM*#9x&ftBiirratf± aw©iaiatt« ©tt«fett«rt»BBB (vy 

[0 0 0 83 MBRBPBe 2 - 1 7 0 4 4<5&«BJ;tf (W«ic«f *W*) tt'JvS<*&Jlfrtt©B8tBl4±B 

msmm 53-193101 ^si-m^n-c^s 1-*. ^t, en «BttM©»fta<B<i** < r« 

EBBikBTtt, »6n*KWW±ttttl*-MJ"e»4ft ft*** ( 2 ) ******* *l-T < 3 > * 

fc> 8 *fc, mgS&M¥ll-292568^&«teWJR*ttTV'> *>W-OJSJff**s «£WB**«BS*V*#9*Sf*©B 

•aaaaaiMr^jufc. «v^Baw**«aLftJw© « »*<»x. 5) ovwmb can. 22) 

&«BBttB©£4&an*B«* -RfftfcBie, fUftBB? cnsfBtti. 4 

*$ft«&fcBU>B*8ttaB?H\ BBBtfWfr *U<, 5 0nmW±tS5C^±t)»SU% Sfc 

r«MB*«»-9ft. BBansBB, *&felSs -vfXW^Ct, MX. 

[0 0 0 93 *BHIi< BB-Ps ttV^EBBBBU B « i'BBTB'vrX*. #«SM!n*BB, B*tf*W, 

JBB«**2*»fi**a^BB«**U UfrtWi BB©*Ttt, f'J*«ttWf«KStt5 0 0nm« 

BBttK»Kte> *fflft*fctt*MS©ffiMflll«SB T*»jff*L<s 3 0 0nmKT««*P*f*U>. 
■T*ci:^IWi:-r*o so ftU^UMWWOWWK*. 5 0~2 0 0 nmi? 

KW»tBlW*ftft©BB3 *»Btt. »>'J*?$&? Co o l 2] BBttfc&Bi:*? , UfrttnB 

BJ:tf/V:/#H*6ft*ttK«B*#9Jtf**±»e» KBv»BBB*&Bfc L*v*BB> BAB, *l®B?tfsffl 

abfctt«B#9*ftafc»V'T, WI2<SS»fB(i«i3 ©*9^B«T»*» R»**T»f«ci:teJ:9aa#* 

^■J*t«l!K ; ?tfjf2/Wy^-'S:SgJ:t-e6 0 : 4 0- ±WT*Ci:#fiST?&a. £fts BS2:tf9XS«»£jfia 

9 5 : SOMavttiVftBBL *UTtflSE<£E*fB LTBttSS"; 3>IBTO«W«M»«±M 

B. (1) 4 0-1 0 00nm©*H»*S"; fc»fc«, J/0=i>'BlcX«Uft*B7tt©^ , J=«>'B+ 

*««T*J:tf¥B-'*«»«' 10-10 0nm«« "e©}aW*«<f *C fc#<«#iJfcft*o *«BB«B 

Bi^y *«»*■©{!«* < t fe-^f*»sa*W8WMfi :a*$fttti£maaft£»i&aaftic#tts e taro 

(2) io##B*r»aBBrt:<Mfc (3) JSJ: 40 *, m«aa#©SfcWsaf&£&ft | *>S>W8*'rf> 

(4) £&*ii^Ls *LTi«a»*»Bflrtt*BB *wxw«*r». ajfc«aaB#w- cah>T« 

^^BBsSaBBBtt^OffttT-eiinTK^WtTaB* BB*»B-> TB*aa»«Ttt«Lfc«#, ±JB©Jtt 

^r*c*sj:&»*«ftiftfc©T**ei:**ai: is, a»aa«©a**t<ft*±*ft«s»B, t* 

■T*fSSW^7^%n1iT?&a 0 to*'W;CBjP*tVMSa«B«*tfi 0-8 0%©-^ 

COOl 13 aWBUCBV^ravfetlSf'^BB^B ■YX#*#r»«E»B**»*L.V% cC^tWX 

U>30>*««*-ef^6*Xfct©^tB<, VMTMlac* B©«HWBJCBn 1 0 0nm-l 0 0 0 nmOWtt 

atWRfcLftaa-r^*";*, BBTB**ti»K so l-^«-53J«©aaB?BBBfc*0, *©¥ 
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tJBrtLTV^lB^ttfli^O-SWft?) ©6« (Mftfe 

j^tt#f*tt*©£WS*fc»«!£*©j±* i o omw- 

J; t> fcfc&jttcfc^-r n =100 

[sin 



(1) 



CSt 2] 



-Kr- 



(2) 



»33 «Jp««-(d*o)/d (3) 

CO 0 1 43 4/U*«tt^©*«WWl. 0-1. 

g$&t£i. o-i. l-c**, Sfc* tts©fth>fcft / 

-r«Otk«<MnHBItt 1 . 0-1. 5T?*SCfctf» 
SL<, *y»SL<«l. 0-1. 3, S6(r$fSL 
<I*I. 0-1. IT?**. 

CO 0 1 53 ViWftSJtM 0-100 OnmC» 
V*«ttTtUTtt, TUBSft. W*ffB£{b¥84© rx 

/-t^xolj, rx/-T-y*XYLj , rx/ 

7->yfXZLj ^B*««SSiO ri/-*X*-KE- 

wioj , r&/— *x£— KE-W2 oj , rs/~*x 

*-KE-W30J rft"-*X*-KE-W5 0j , 
r->-*X^-K E-E 7 0J , rft—*X*-KE- 
E9 0J *K*OT***« *"J »»fc» 

coo 1 6] «tt^«»ffli»ffiL-ca^«»? cnjjs 



»Lfc**iM*ft*©*BW*»*w<*0, #j**ft 

^«Eft«!fi?© t ^-©^fitflfc^t 8 

■C««*»*"J rtflfc&^i: UT«\ 4 0 n m*«©¥^I 
mO¥l*-*«[«d *^rr 

fflSftS, ^L-CBtfSSi'y 6 0-5 0 0 

nm©¥*as* (L) , **tf3~2 0 
te«T*¥*4«*oifc (L/d) *ftr»efc*W*L 

«f\ C<0««lWfc{/y*l«» : fO«lli:LTtt, 0£ffc¥ 
a«© rx/— ry^XOUPj . rx/— rv^XU 

PJ tffc&o 

Co o l 73 ffKWHfcfcrt-f-JfifcAOa-f.fi'STK 

©twa, ft"; AfMBmKT^iiDk^inniftftH 
scy, ttor «i) n»^©sffi©sjcifct)vwv^ 

£: ©«•&&££ J: y [fi]± U C2) *6K*©* 
*a06W«trc t te J: 6 ft"; *«lfr?*H*W y*- 

*x^£©g^i*±icwtticfMi*ft*. « 
tot**) u-c a*-? * i/^nroaawtf? 

ofcltfrtett. (l) /vry*r-j(»fcvy*«lfc«l 
©ja*E(Stt«f:A/i*4l5!a:V>©T?, t«?Sffi©5)S 
tt»*SU<, * bT (2) ft";*{iSiK^®A' i i£i:A.i: 

>y--e«w*n , cv"'*v''. «6ot, ^xtft"; 
*«tt?fc©s«tt«««fciRi«»cjs*Aa fctsi, 

40 CO 0 1 83 3B-f^4"J* (^!SS5 0nm, S 
m\t^m rxZ-T-'y^XOLj ) t^»lin*^(»L.«: 
f b7ih*ft'ft'7Vfc**ft?tllS^#J£-C , 8 0 : 2 

■OtHWO fc, ±ta3a-r'^;t/ft";*fcTh7ih+ft' 
S/^>i:**n^nSl^tt;-e8 0 : 2 0-ejg^t, a 

2 4S*H«ffLT±8a=in^^l/ft'y*ff«TTr h7 

so *ffllr^TfWKLft«A C*» fcfc, *n^ni 07? 
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(6) tflffl 2001-278637 

' i 

9 10 

A*3£UMB®t%m mmm) Mftzmymum^ 3 <«e s : 3 5-8 s : i st?fc*. 

tf3 00nm^U^5, <fc£%i:l/T«s Si, AK Tl, Zr, TaCQ^M 

[0 0 19] [812 (USB) -PI*, MdtBKcm »> -ft"^ XM Tj\>**$' Ktf««tt**ffc*ttK«ttfc2*S»a-C' 

tl*©*, E2 (KB) "Ptt, «Wtt?Mdfc*J:tf«|jt* *fF> WcjO-^fF, ib^K, 3>ntf+S/F* 

|»tt^W±©IWO^**tf«ttTi:W*«lB4:OIIBO *s/K*fttt*«*y Sfcs 

[0 0 2 0] HI (HA) TJI*C©J;9ftBWMt»«li *> BWVpfc, *B7jt»Wte*0M (OH) 

1-^-C*<#^U*«a?0*SB*«S-teS-3TV>Ts >< •rVS'T^-hS, 7S'/U**S'S, 75/*i'S*2£ 

o««(*TO3ic8*»*Cfcte**. B8AO»j£CJ:*i ft) t^'f^-iStLtttJiftS. ±JB©*»..M 

«, ^»iinzK»i»c^^i'^-te^y*««i?*»* (OR 4 )*-- T?3isns{b#»*flH/->si:, a— r<r>im 

s. cct?, KSisowssifBjij i s-R32 1 2, ;i/S«©«tt?u&0N cowaifLa^av-'cfc-e'S 

te^j i s-R3 2 2 l TriKftSft**- X-JW6K U ft»Uft»*i**»^bte< <a-a«;t>, ffl 

C S- 1 OFOE^^filfflU 5 0 0 gft n*7j«'*K^fSJB?LfcA»))i*HI»*0»i*«fb*5l* 

S*l 0 0 OEMS (J I S-R32 1 2) Sftt* 5 0 0 ficrft^HIlB^lS* * fctt&Sfc IS < feS©?, ffi 

gfifSTZ 0 0@ic (J I S-R 3 2 2 1) T?©W©«8 ffiR«'«M (0R 2 )4-» •eSSttSffr&'Blf*, &&£.ffiBLtt 

[0 0 2 1] *HW»c*SW'*/WV ) 5f-JiSJaiWt14l*'' [0 0 23] imtt^&imzftiitfjzwi&v^x 

&*>>, ^-YStlHtfe, 7>U3-?.Wtt<ttt, f-^vK «o #9;«raBtt©^X*fc<SWB©^X* 

<fflv»&n*. faK»K*»«f #o. 1 w«T©;tf9x«*^&nso t^T#»ai! 

yy-Ofi«J±«6 0 : 4 0-9 5 : ScdSSHT&So <0{gSW*"'9X* B B B O^-l'X*{4«SI*K^^X**i: 

RW^tlBJllEfcO/^vxi^jin so [0 0>2 4] sidWSififfl^XSTJtt, *P8WO 
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»LTKW*#ttiR5'yay s JMSfifyav, 7*;u 

o-HBMMtifUi-r*. c®ft*tctt, toss©*? 
*g < r a c t e*»-c* a <-w i o % w±t* 

K*t*©«T <a»*«!>«ttn) ftNUNllflKft 
S. fle-3T*JWSO*»B»»J!f 9^*1*1 0-8 0% 

jam*.}: D fcs »«««!j«««>i»!in!Wi*n*«w 

tfSg&if£«^X$tf8 0%%iS*.T<feJCV\, * 
?;UE©^X*tt3 0%JWTralMWi»l:**. s 

(1) 0-20 0 nraOSlOJRBI 

yy^WIS^ 7 0-9 51196, Wtf (2) 200 
n mZm*. 3 0 0 0 n mJXTWOiSS 1 ©#«*y 
y *«tt^O¥^lftS* fc> <ttl00n m;*;£ 

4 0 n m- 2 0 0 n m^lWlfi? *W±W** & * 

3 0 0 0 n tnOW&J-O £*WW 5 0 * Off 

$L<ai %W±3 0%WTi:fcS» cct,' fiWBfflff 
fctt, #9XlB*«I*lflI*»&*T, U©#<iLE&i&fc 

fctf&AM , x**30%*^**<-r*z:i:# ! T?s*. 

[0 0 2 63 tt««»*S9ft(MWfc«ttT*^xa* 

2 0fiS%£:UT:, tSS*»2 0 0nm©*©«BI67 , «e 
#<*ftfcBre&"WX#& 1 0%**s 3 0 Onm©# 
Ttt 2 0 %Sfis SOOn mO»?B 5 5 %SS, IffiS 
7 0 0 n mO«»??tt 7 0 % t £5, 9 0 0 



(7) ftlfB 2 0 0 1 - 2 7 8 6 3 7 

12 

So 

[go 2 73 ttftttott*tfftna*«a£Att*Ai-* 
w*-#wet, iwitfiwtK, as® 

^6«Dg»*»2%«T-e«0, <}:0ffSU<i4l%W 
T, i&fc»*L<tt0. 7%«T-Z?<&a 0 
,[0 0 2 83 «Ba**0«Uli: LTTI4, «B*c/Wy^ 

*nB«i*aawtticB»9o 

U\> c©iSWffi«[#!5 0%*l«T*«* 
7 X8tt8ffi#«ffi LTV* C £ C A *> *©# ?X fcS 
»©S*ff^2l«: < J;®SW3S<l±JT<®<0-C 1 , £&©€ 
^tf**^. «$fc?#5t>?X±(Ifc- JB©#R7»Jl,«: 

#i|Si?ra±oiHOBfillBh:J5JSI4* tu c ©sfc3UW4*>tt± 

NMKtt, M!WW«i?fctT4 0-5 0 0nmO¥^ieS 

ao 1 jim©E#JB©W»4»K3 0 — 3 0 0 0f@Tfc9C.ft 
SOtWSfftt 4 0 - 5 0 0 n m©¥^ttS**Tt * c t 

m* lv\ ±aa«wttj: djep* u< » i o o«w± 1 

1 0 O 0 n mO¥*MMI>fc*t«IMRfti'iJ 
ffifflL-^«^s flji3«tt?0«8S8, 1 0 /tmx 1 0 f» 
mOiETjJBOffiSfO^K 1 0-5 000 0 fflT'S 5 , C 
tl 1 0 0-1 00 On mW^^tt®**^ 

*cii««ff*L^. ±fa«»c«<);0ffSL<«2offlu 
±2500 otoT-i?fea» cvmi^mtwtbTv 

lhv»(c / u y u Tgf* t ft«)fi#<Ka[ 

ii'DnraTSJiSt, 1 0 m tn X l 0 mOiEAKiO 

0 ,000/D 4 — 10 ,000 ,000/D'flS^lf* 
[0 0 2 91 *«MOffiEJWJKO J F^JP*tC , PV>T«T 

so MDff«MnLft«R*ffix-re. «?»«a5?Ko 1 o 
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cm (g&t2iim) 0***ffi*K«t», &©8fc** 
3*Sfr& 1 2#@£T > ©1 OAffi©iai$|5©S<*affiifr 

tfSOn m&± 1 8 0 n mWTO«BHt?ft*Sl* , » *fe 

< , ±I3¥^»* 9 o - 1 8 o n mteffia-r«*ba«* 

dfcLTte, 8 0- 1 4 0 nmTgS. Ctttitf^X/ 

CO 0 3 0] S^ J &'hS<-r^f^i:bTW 
Wt (4 0 0~7 8 0 nrri) fe^tf*^ (7 8 0 nm a 
— 1. 5 (im) ©raac*fctf«1lPl«*S§*,*fc, IKS 
&$©¥$¥*& 9 0 n m&± 3 5 0 n mJ^TTSS C 
fctf#*U^, cnS. lMJ»*dfcLTtt8 0nm-- 
3 OOnmfctlSfS. 

[0 03 1] fffc, i»*fll<0'>W>'KS/-;l/HTtt, 
^©^ttfrS (SMSa* 1 " &©««**) #6 0lgflm£ 

*©^£&fcisuft«s^#&sfc&*o 
caatHW***4vo « 1 2 *©*«*•? 4'. 2%-? 

* > Y *s—A> K »C*f L TTfcT^^J^ 6 © ASftt© A 

4 0 nm~2 5 0 nm*§£fcigfi"f *£ t* 1 
8 0*©A*fftT?©«lTfiftW*» ®K&HS 

©&frtt©Bl»T* J wt¥ff#te*:* < ftfc-rstfx e % 

WTs 9?*U<{i5%WTs *6tCff*b<l*4 9SWT 
[0 0 3 2] *»WI£*^T, «SWR©«:«>©=J— ? 
W, &D7j<#ji&©«:©©««, 7j<*5it/fg»*?@^L-i:, 



ft Iffl 2 0 0 1 - 2 7 8 6 3 7 

14 

SSJ: 0 fcffi^fig, RIA»£4 0*C~ 
8 0*CT? 1 0#~5 0^B»LTH****Ci:*»T:* 

Coo 3 3] in*#M©«Bi4:UTtt, Wttattfat* 
»•?*»>, «*W*tt £©!»*■«* 2 tfWjRStt 

K©ijn##»^©*fltfcitLTl*fi-&ffiS 

***"J\*<. ftRk»inw6&*teT»«M (oh) n 

«*ffifc^fi)4S#S©T?s ChilVWV^-tlt^ 

fcfl5ffl*«©T?#*Lv. ^Stt«SS?«, iwKtfWS 
(£:©31S»cifcL-CIBS'&EJ63S*# 5 ^:SV>©T?, 

f&fcflLT*/WfcT*0. 00 l~4T?fc*Ci:*W*L 

CO 0 3 4] ±iE&JSfk^to©in7j<#f8te&M!&:7.J<©?3S 
ftAfi\ AMflrfMIOlCttLTtrt/ifcT* 0 . 1-100* 

^*©in*»»©iElt*Wea<, *«:*/WfcT10 
Coo 3 5] Mf3&IS<t^t L.T±j?B*pn3 

CO o 3 6'] ±IBrSS8«, iia«c±sa^)S{t^%*tt 

7°H/V-7k y#y^;v^©r>i/3-;HH, 
J5ft£©-fenV/V^Bx xf-l/y^U 3-;l/, ratfu 
Li/\ ±lBfS5R^?S«5S^«>^Ja<t^ffe© 

auw** *«*»©M 

timUT**", |g*©±?2«iK£ ; ?©li«Ki-^*S!St*S 
C^-&*cfc^"C , *fe<*;S©t?, 20®S%WTi: , r 

R<t^%I©S (AJRIMtftrefc* S i Os, A J 2 Oj, 
TIOi, ZrOi, TazOsK^n^SSJS) ©SJ^ 
(i> SStbT?, 6 0 : 4 0-9 5 : 5*'«»*U<, *9 
»*b<«465 5 3 5-8 5 : 1 5TSS 0 
CO 0 3 7] *S5lt*l«3- >^!«©S?^ LV> 

CO 0 3 8] 

car] 
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wnmifi 4 0 - 1 0 0 0 n mwiimf v AWtt^jfiifw-^tta*' 1 o 

-10 0 nm^»>y *«tt?«J**< 6 

15 0-1 9 00SffigPs 




#«L<ttO. 0 l-2 0 0SiSI!s 

isss . Vo 00-5 000 oofiaas 



[0039] ±i33*-7V yftt*#9xw*fc»# 



^- ^y^-a-;?-, *— ryn-^-^o^ii^ «*«<i*ftt>**?^T?tt» n^^i&tmmmmst 

w*Mf7U*y9«iii*y*i£r [0044] *nwoffisM#9X4bA*> a 

a-?*y^#fc:*l , ft**y3-/i' OftMttttfW&tu twwn^ wn» 

[0041] tf^XSttfc *om J*-*-**:'* «H*t»wr*cfc|cJ:0»&ft«Hctttt» MMHlo 

[0042] m^kotmaaxt. s >y a«a?*s*tf ©--*o±iciwc**Mi*««^Tfc*v\ 

2 0 0-CWJ^s Sf*L<tt4 0 0 e CW±, *5teS?Sb ***l/ffc*<, ^7^« »fr**f5X«T6* 
<B6 0 0W±, 1 2 0 0W 40 !#•>) ©frW»«C«Ett«*«WU ffiSftHR**tf«l 

±7*3— ^^>^oMK«e^9m jm#?tewvm%*itit*Q-*<o±mmmm 

ftSIW^BHWSftKjilMtlcJ: DMfcf*. 8 0 O^C [0 046] Sft, #?X* (#fctf*f9*«T*J: 

©^^^©iDTk^iBS^a^sfSA^i^TUs si arc*** maw) \cwimmt.vttmw£H~ 



[0 0 4 3] *«Wc!)«fiW««S!f9X«*0-»«Bl «R»»*»«HI*tU t9Sa»©»IItelW«tt*M#«H 
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WKojtt, iiaiwft'tt»ia> a*«aa*«aB«nT 

CO 0 4 73 *«Wfc*lW*aw^X»*^Lrtt, 
B&*#1. 4 7-1. 5 3©aW^9X«lS, fflfctf 

y-^arawawr*;*, **a»a#?x, Tvusy 
as, ?n:/Xfiaic«fi*tifc*f*x*u 

«U a*»*aa-r atttt**t* #9 X«. XtilQIB 
sgfft> aattafcaAfcfflSBattJUfl-CJBtt 

**rr«*r9^»* t 6ft*aw*»xa(*a*«»Lr 

»##0. 2 mm'- 5. Ommt, bT^jSjS 
*Ya*<70«tU:f. 'VfXIJ'O. 1 %WTO*7 

Xfifc:fflV>6tt*a^tt, fr&WO. 2mm~5. Om 
mf, RTflUtaa* Y 9 *'8 5 %W±, ftfcWS L< (4 
9 0 %W±T\ <\-<Xmtf 0 . 1 96WTC0#5X*gg<* 

[0048] *aa0«K«#? aaa • a 
aa*ifo*ao«^x:Ba«fu '/s-w^h 

p n n ; *a»i^7Ka©wiH:tf?xfc : ±waa^*;v©i» 
Etf^Xtg, *aa«ai«a#9X*©*3&*Ha» 

atan&na. 

CO 0 4 9] 

wToaawacfttawtt*''^, y^Mtit»ji 
u anas. »»#ett, ww»±ft*Taao***cL, 

[0 0 5 03 JgSESt^l : J I S-Z8 7 ZOfcaft 
A«*-*»«*0»»**J IS R 31 0 8/K*b» 

j6u swx«aaioaa**«*v % «N*Ta». * 

wa l *ar. 

mm 



30 



40 



a : atiffitttf saa*»*tabiiwi-ewfcai/ 
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*©aa#*8WSU :(f9X©aB0EW*a&EHa 

Ajttwaaa**^^^ : «B»asott*aa#a* 
aa <x*faaa c«o a, thgm-2dpj , c# 
mm, mrnwfrzftkm aav^x, aftaaaaa 

<fct>*affi (A-fX^) *, J I S K 7 1 0 5 -1981 

s^asa(a,b) : c«a*aaL--cAa« 1 2m-vmm 
frfewta*, #9^aaoaw3ifi*«tTff«JttoHa 

ft*- J I S Z 8 7 2 9K*DSteL./N>'^-Oftaa 
T—rt—mZ 1 : J I S-R3 2 2 lO^SfctdUT, 

cs-iop©Bne*'i';i/*affl u 5 o o g ffifiT? 2000 

Os sp#wc$ot:^s&cd*^ *<a* < *^a'&* 

( r c^-;<-a»ettMfco^-i'X* («) ] - [t— 
A-Sftasatto'wx^ (%) ] j e*)*arr« 
/*-atS2 : ftfW 5 0 0 gfiSST 1 0 0 osteis 

mm& • a**/w&i**/<-xttaa 

THE I DON- 1 8J , 0 0 g/cm 2 ^ 1 0 

odaa) te**a»«Kawao^x*i;a3teaa 

2, *AtfB**ttv^Trntia©wa«tt*»ffi 
aawaafcuxtt. atai-votf 

©jnwca< a-pTv>*o j f"-/ , 5-*a 1 fe^t/xw!- 
aaz»s wjurtaa'aaaoafcL-raa-r** 

^©aaattOiiHfflteai'TfctK B«f*e»*»aaffl 

«f9x«oaiaatto3M«cauTv^*. 

SWS&S (Ra) : A?Mfta*a (AFM, •fe-Ya 
— a? r S P I 3 7 0 0 J ) (CT 2 y m X 2 ft mOiWJt 

w-Taa*^, nwtwcr<( 

■ao : PHK*!WTa«©s»tt«*a«u 



[00513 UtttW 1 3 S"J *att«Wk» C¥^3te 
g50nm, Umo^iSaS 1 . 4, S»4SStS«*S 
SOttOT^ffl i • u ffl»4h 2 o %, Ba{b<WH 

^WsaV/l/y 5 2. 1 g, iSSKl g» 
*fis?yt>, 9g*WWS40U i20«-wa#uft 
1 2aM#BUTRa«f*ft. C©y/V4gKX^ 



[0 0523 y-*50caaa3ff3^aa**baftte 

52s maftaaa*y&-8 1. 3%, ^ 
aaa^=8i. i %, saaaaTg-eo. 8% s 
amaaaa t uv c i S0 ) =26. 9 % , •zswtBM* 
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7. 4%, Hunterg&JSOiSjafeL = 9 0. 7. a=- 
4. 5, b = 0. 8, K*f£L = 2 7. 3, a =- 1 . 
3, b=-0. 4) ©Jtfflt±!B=i-^-t , >'^?St ; effl^ 
TXtfVa-T^V^teJcQjSRU S6»C7 0 0 , CO 

z ^m^ns c * tc a *> 1 2 s n m 

( 1 oTjffiffcffe*;) ©^S&miS©® 1 fciaUT?**. 10 
[0 0 53] [«N«n 2 ] SIMM 1 TH©¥*S0&* 1 

L?£„ WT©3S)S60J3~5, itIMIl-TlCwm 

C0054] Mttffli 3 ] ->y Aimit (¥&& 

S70nra, ttaoWffiSl. 3, giWSStSttS 
S©Jtfc<Z>¥$ffl 1 . 1 , 4 0%, BJifb^iii rx 
;-f-^zYLj) 2i. 3g«-fiS3fL*Afs, *n 

tC?J< 2 1 . Sg, l?MPV;V75 1. 3g, » 

i g, f b?xf*w?>5. 2 gfcKS&JSinu #Sj 

BUSSES? 2. OmmW*©#?*»* OT«tf4*ft 
3£5i$Ya = 8 5, 3%, ayMSBBiW- B 5. 4 96, 

HiifiS3a*Tg = 7 i. 0*, sm»asi*Tuviso= 

6 1. 6 96, ^rttJtE«*7. 6K, HunterSfe36©)S 
jS&a=-2. 9, b = 0. 4, gfcffc a=-0. 

I, b — 0. 8) JMJ^TflttBU fciflM© 
JfMMKff-sfc. fteftfclKWMfttt 1 2 3 nm-P so 

& ci o^«»cifc*o o^a*K3c^r, 

[0 0 5 5] [g»*J 4 ] AfSTMl ffffllt 
• llOn'nh H80WMK 1 ■ U ««S* fc«tt 
S3©tt;©¥i3fi6l. 0 3, @JK# 1 5 96, B*S4jSK! 

r;/-#X;3-K E-Wl OJ ) 5 0. 0g*8t#Lft 
#6, *tUcx*/-;l/4 0. 3g, rh?xb^>"> 
9>8. 7g, ftfflflftl. Q-g«IW5WitDU 3B#BSlJg; 

(i";T) (02. 8mra£#©7n-h;tf?*tHS OR 













was 




50nm 


SOma 




20% 






80% 


80% 




128m 


IOSnm 
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S?*-l. 52, Ttf«3fcM88ifi¥Ya = 8 8. 996, ft 
^Sit*=8 9. 7%, Bttifl»»T 8 -8 4. 3 
96, SWMa2KWTuvi«o-6 1. 3%, WEW 
8. 0*, Huntergfe&©>gjS&L = 9 4. 9, a=- 
1. 0, b = 0. 2, SStftL = 2 8. 3, a=-0. 
4, b=-0. 6) OfrfltiaBJfcJ&jai/fc. 5 0 0St 

ttTIMIHfcfT-sfc. » 6 tift 1 6 3 n 

13) »»*BH*B£lfll*' 6 3 0 S±^f4J6A> 
tSISS (1 07J*&fc:ffi:*:) ©5**H 4 tejJWo 

[oose] bum 5 ] •ukmh*' y *?a»^#fi*8S 

&tt«2 5 nm, f)^54 lOOnm, Sff?# 
1 596, B&ft^SSi r*y-*.y**0UPj , ) 5 
3. 3g, x?/-;l/38. 8g, 3*)\s/LQ)&&l 
fh7Xh^?y6. 9g£*§ftL, 1 2I$IB 

1 0 ftMAnfc c i: i t> ¥*tlflSJPtf 1 2 0 n m©(SK 
[0 0 5 7] ±83£tt0!| 1-5 fcte***, 4"J*«B*iy 

&ttm CSS96) . fyaisffl^-e-fcfl (SS96) , a 
aaas , a— fwv^»a«tc«tf*, 

Jt) , J8Jttf5!f^XS«0«W (mm) ) 

i:, ffSnft«5ttf«r^X*teov^oKWH*f*K 
S8®K*r*2, (96) , S4tftMa/b, t 1 -'* 

-HM*1, t— /t-»R2, Sffill^Ra (nm) , S 

IfrHtLfefiWJWftO* [ (a ! +b 2 ) 1/2 ] tt, 



[0 0 5 8] 




CS2] 












n* 


MS-. 




70nm 


llOnm 


25ntR 


15* 


25% 


20% 


•85% 


75% 


80% 


123nw 


l$3nm 


120nm 
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8000 


r oUltCU 


SUU1IQ 


1 OA /IB 


2700115 


(1 jAmft) 














7 IW3 .4 


7 W2 .0 


7v/ 2 .8 
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#0. 3-1. 3 96£:>MfcflSn?i&t>, ^LT^M" 
X¥ttO. 1-0. 2i:^*<T58?lttteffinTt/^C 

[00 6 0] SKSSflJ 1 ~ 5 ©«R*f3tf9^j&iiiaH», 2 

« b ft t c a , v^-f n©SttM« «. BnttmtftoweiB 

[0 0 6 13 (57nmX2ammCO*i'a-;U 
3 ftttfi* PimxW-D .57 , Voc 00-1 .7 . 

Isc(mA)=450 AMI .5 , lOOmW/cn) 2 . 2 5*C) 

ffi*WSgLtt«Lfc. m*0«KIBtt3 9 7inA. ft* 
®«MRI* 387mA1?S^ fiKW^^O*©** 

[o o 6 23 ft*, s*)l«4-ef»6nft«SW«<o±e 
(CHj) jSi (OCHs) s (<N7"^r*7;l'*af f -> 
/-;l/9 8gfc»f»U SSfcO. 1MSKK41. Og 

[00633 Sffc3mi oifijfckJaawfcow-H c <° 

[0 0 6 43 COjfcWMJWXfcO^T, aMMft 
(CA-DT, 18fn#Wft#$!0 fcffl^T, 7Kiif2 

1 2 5ST?»^ *aa»rtf?*lSitWie.UBi:nil5ar 



[0 0 6 53 SftlfefiOTl-SO-r^TOJKaSKOV 
T, ttftftft (CA-DTh ttftMOTMWW) *fflV^ 
TV 3WRSIft2mgfcLT, ak©Jg«fc*ara?L;tei:C 

[0 0 6 63 *(£*B6**ffl^5^S^OlSfflfc:H-r* 

owMiie- 1 0) *ta*sf s„ 
■[«ttw 6 ] n 1 ©»✓ u [¥*»« 5 0 

XOLJ , ) 3 2. og£*zevu*mfe?#ttM 

3 OOnm, MI© WWII 1 . 1 , tiMJi 

*tai«*oii:oTO«x. 02, n9#2o%, s 

*)BS(Slt TV— *7.if-KE-W3 OJ ) 8. Og*i 

M (WMSOnm, 3! 1 OS/ 'J *«tt?TOtt«il 
(MVUrO 4 0. 0g£t#fc o Ctlfc, «6£ii5i/' 
-/US 2. 6g. 3 ■*;!// L©JgjS0. 5g ( f h5l 
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